-INTRODUCTION
The preparation and the p r o p e r t i e s o f amorphous a l l o y s s u c h a s a Sil-xCx/1,2,3/, a Gel-xCx/4/ and a Sil-xGex/5,7,8,9/ have been extensively studied because they present i n t e r e s t i n g semiconducting p r o p e r t i e s which are useful i n s o l a r c e l l s o r photosensors.These amorphous m a t e r i a l s present advantages w i t h respect t o t h e i r chemical composition and s t r u cture. I n p a r t i c u l a r , according t o t h e parameter X, i t i s possible t o vary f o r each k i n d o f a l l o y the value o f the o p t i c a l clrap w i t h i n a r e l e v a n t range. Floreover, i n previous studies o f these materials, various methods o f preparation a r e used t o c o n t r o l t h e X value and the s t r u c t u r e t o achieve the best p r o p e r t i e s . Two methods are : plasma a s s i s t e d chemical vapour
deposition, and chemical vapourdeposition. I n each o f these methods the preparation o f b i n a r y a l l o y s i s c a r r i e d o u t using two precursors which contain t h e elements c o n s t i t u t i v e o f the m a t e r i a l . I n t h e case o f s p u t t e r i n g the precursors a r e s o l i d w h i l e i n Plasma Assisted
Ghemical Vapour Deposition (P.A.C.V.D.) and C.V.D. the precursors a r e gaseous. For instance i n t h e preparation o f a Si,-,GeX a l l o y s , t h e s p u t t e r i n q method used germanium and s i l i c o n targets/lO/ and P.A.C.V.D. and C.V.D. use sermane (GeH4) and s i l a n e (SiH4) as precursors.
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Nevertheless, i n t h e case o f thermal C.V.D. i t i s n o t easy t o c o n t r o l the composition X w i t h the experimental conditions e s p e c i a l l y when the precursors have very d i f f e r e n t temperatures o f decomposition. With t h e aim t o used only one precursor which i s a b l e t o c a r r y toge,ther a l l t h e elements o f the m a t e r i a l , we have undertaken a program t o study t h e behaviour o f organom e t a l l i c precursors. I n preceding work /3,5/ we have already obtained Si,-xCx and Gel-xCx a l l o y s using organometallics. W e r e p o r t here t h e extension o f t h i s work t o t h e e l a b o r a t i o n o f
Ge-Si and Ge-Si-C s l l o y s s t a r t i n g from one orpanometallic Drecursor.
-SELECTION AND SYNTHESIS OF PRECURSORS
2-1 -Precursor Selection
The choice o f t h e precursors has been d i r e c t e d by t h e goal o f preparing Si-Ge-C a l l o y s whose composition i s determined by the composition o f the s t a r t i n g precursor. Two organomet a l l i c s compounds (0.F1.).
have been synthesized which have t h e f o l l o w i n g f e a t u r e s :
-a l l the carbon atoms a r e l o c a t e d between t h e s i l i c o n and the germanium atoms.
-the number o f carbon atoms i s d i f f e r e n t , two atoms f o r the molecule A and t h r e e atoms f o r the molecule B.
-the bonds energies o f the Si-C and Ge-C a r e high and q u i t e s i m i l a r (90 Kcal.mo1-I f o r Si-C i n Si(MeI4 ; 76 ~c a l .mol-l f o r Ge-C i n G e (~e )~) /l!/.
-under optimal conditions o f p y r o l y s i s we a n t i c i p a t e t h e deposition o f the elements i n t h e c e n t r a l chains, Si-C-C-Ge and Si-C-C-C-Ge.
2-2 -Synthesis and c h a r a c t e r i z a t i o n o f t h e precursors
The precursors have both been synthesized according t o PETROV and a l . /12/. The compounds a r e obtained i n d i b u t y l e t h e r then p u r i f i e d by d i s t i l l a t i o n . T h e i r p u r i t y was v e r i f i e d by N.M.R. and Mass Spectrometry. I n t a b l e I a r e reported t h e mass spectra obtained f o r t h e two molecules A and B. The fragments produced by e l e c t r o n impact (70 ev) d i s p l a y t h e weakness o f some bonds. The most intense ions (I = 1000) correspond t o t h e formula H3Si (CH*); a t m/e = 59 f o r t h e molecule A and H~S~( C H~) ' m/e = 45 f o r t h e molecule B which a r i s e from breaking o f t h e bondsa and 6 t o t h e germanium atom. The weaker bond energy o f Ge-C i n Ge-CH2 weather than t h a t o f Si-C i n SiCH2 can e x p l a i n the presence and t h e importance o f these fragments. Table I : I n t e n s i t i e s o f the p r i n c i p a l peaks coming from t h e mass spectra under e l e c t r o n bombardement a t 70 ev.
-EXPERIMENTAL
H3Si -CH2 -CH2 -GeH3
(A)
The apparatus used t o prepare these deposits i s a c o l d w a l l r e a c t o r which has been already described elsewhere /13/. The gaseous phase coming from t h e decomposition enters a gas phase chromatograph f o r separation and analysis.
The p y r o l y s i s o f the molecules A and B have been performed a t atmospheric pressure. The decomposition o f each molecule as a f u n c t i o n o f t h e temperature o f t h e substrate has been followed by gas chromatography. The f i g u r e 1 shows t h e chromatogram o f gas phase o f decomposition coming from t h e p y r o l y s i s ofmolecule A. The minimum temperatures o f decomposit i o n were determined by the decrease o f t h e chromatographic signal o f t h e precursor o r by t h e appearance o f new s i g n a l s which i n d i c a t e s t h e beginning o f t h e decomposition /6/. These temperatures were r e s p e c t i v e l y 325°C f o r A and 350°C f o r B. I n t h e i n v e s t i g a t e d range o f temperaturesthe gases o f decomposition were ethylene and acetylene f o r A and propene f o r B.
The c a r r i e r gas was helium N55 and t h e t o t a l f l o w r a t e was
Their r e l a t i v e presence i n t h e gas phase i s temperature dependent, the percentage o f decom- I n the case o f t h i n f i l m s , t h e signal (Al. Ka l i n e ) coming from the substrate w i l l n o t i n t e r a c t w i t h t h e l i n e s emitted by t h e elements o f t h e coating.
X.P.S. analysis has been used t o i d e n t i f y t h e elements included i n t h e f i l m s and t o determine by observation o f chemical s h i f t s t h e nature o f the d i f f e r e n t bonds. The samples
were examined before and a f t e r s p u t t e r i n g by ~r ' . The A1 Ka monochromatized X-ray l i n e (1486.6 eV) was used. On t h e surface, i n a
d d i t i o n t o s i l i c o n and germanium, we note the presence o f oxygen and a small peak o f carbon. A f t e r i o n i c bombardment, t h e oxygen peak decreases and t h e carbon peak disappears. By comparison w i t h monocrystalline germanium and s i l i c o n standard samples, we do n o t f i n d any chemical s h i f t o f t h e germanium peaks w h i l e the s i l i c o n d i s p l a y s a s h i f t towards t h e h i g h e r energies. Moreover t h e peaks 2p o f the s i l i c o n are broad (width a t h a l f maximum = 3.6 eV) compared t o the s i l i c o n standard sample (1.2 eV) f i g u r e (3a and 3b). This broadness may i n d i c a t e t h a t the s i 1 icon may be i n d i f f e r e n t chemical forms t h a t can be r e l a t e d t o the presence o f oxygen. On t h e o t h e r hand, t h e decrease o f t h e oxygen i n t e n s i t y a f t e r s p u t t e r i n g shows t h a t oxydation may occur subsequent t o chemical
vapor deposition r e a c t i o n when the samples are i n a i r . I n any case, the must i n t e r e s t i n g f e a t u r e o f t h i s study i s t h e absence o f carbon despite o f t h e use o f organometallic precursors. c o n d i t i o n s given i n t a b l e I1 shows ondulations a r i s i n g from g r a i n s having a mean dimension o f 1.4 pm ( f i g u r e 4). When t h e temperature o f deposition increases we note a morphological evolution, t h e grains become smaller = 0.7 pm a t 450°C and 0.3 pm a t 500°C. A s i m i l a r examin a t i o n o f t h e samples prepared from molecule B shows the same evolution. The E.D.X. quantit a t i v e analyses are displayed i n t a b l e 11. I n the two cases (molecules A and B) t h e s i l i c o n percentage increases w i t h t h e temperature o f decomposition. Table I1 : P r i n c i p a l r e s u l t s o f the thermal decomposition o f the molecules A and B.
H3Si -CH2 -CH2 -Ge H3 (A) 
-DISCUSSION -CONCLUSION
The r e s u l t s obtained from t h e mass spectrometry o f precursor, t h e gaseous phase ana- the high i n t e n s i t i e s o f t h e peaks S~H ; species i n t h e mass spectra (50 % for t h e molecule A ;
42 % f o r the molecule B ) suggest t h a t t h e Si-C bond i s cleaved w i t h a high p r o b a b i l i t y . The gaseous phase a n a l y s i s i s c o n s i s t a n t w i t h t h i s conclusion since ethylene, acetylene and propene come r e s p e c t i v e l y from t h e p y r o l y s i s o f molecule A and B. The c e n t r a l chain between the s i l i c o n and germanium atoms i n the two molecules being eliminated we can p o s t u l a t e t h a t the coating i s b u i l t from two d i f f e r e n t e n t i t i e s whfch a r i s e from the gaseous phase. 
This observation leads us t o t h i n k t h a t the material
deposited from the A and B molecules could be heterogeneous and could be due t o t h e presence o f Ge c l u s t e r s and Si c l u s t e r s . As a cbnsequence i n the absorption spectra recorded t o determine the o p t i c a l gaps, the germanium absorbs a t low frequencies w h i l e s i l i c o n absorbs a t high frequencies. According t o t h i s process, the absorption spectra displays preferent i a l l y t h e o p t i c a l absorption o f germanium.
From these p r e l i m i n a r y experiments, we can draw some conclusions :
i -the goal displayed ~t t h e b e g i n r l~n~ 6 f t h e paper, i.e. keen the c e n t r a l chain o f the molecules SiC2Ge and SiC3Ge has n o t been a t t a i n e d .
ii -a proposal regarding t h e nature o f the s o l i d e product i s made from the a n a l y s i s o f the gaseous phase o f decomposition and o f t h e s o l i d phase.
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iii -a f t e r these r e s u l t s on t h e study o f heterodinuclear organometall i c compounds i t would be useful t o modify t h e s t r e n g t h of the bonds between t h e m e t a l l i c atoms and the b r i dging e n t i t i e s . For example, i n our case, a strengthening o f t h e Ge-C and S i -C bonds seems desirable. Actually, our work i s o r i e n t e d towards t h e synthesis o f molecules presenting the f o l l o w i n g s t r u c t u r e s :
i n which t h e double o r t r i p l e bonds may have a s t a b i l i z i n g e f f e c t on the metal-carbon bonds
by an e l e c t r o n t r a n s f e r t o f the V e l e c t r o n o f t h e m u l t i p l e bond t o t h e d o r b i t a l s o f t h e metal atoms /16/.
